multiple supine bench presses in the gym. The patient reported an immediate onset of deep pain distributed around the shoulder region more so posteriorly with an associated 'click'. There was no pain or discomfort described below the deltoid or associated neck pain or headaches. Grip strength was maintained and any activity above ninety degrees of flexion or abduction was ceased secondary to pain levels increasing. All upper limb gym activities were ceased and sleeping on the right side was avoided due to pain. There was no other relevant medical history reported. The patient was able to continue with work, though he avoided provocative movements and lifting. He took 4g of paracetamol and 100mg of Voltaren Rapid daily for pain relief for the initial 2 weeks.
Initial observation on standing revealed an increase in right upper trapezius bulk with normal resting position of the scapulae. Active abduction was limited by pain to 110°, and hand behind head manoeuvre was provocative. External rotation at 90° was limited by pain to 45% of range and horizontal flexion was mildly painful. Scapular stabilisation in conjunction with active movement resulted in no change to clinical symptoms. The Obrien's Test was positive (Sen 90%, Spec 98% ) were positive and posterior glenohumeral joint palpation resulted in pain being reproduced.
On sitting, the cervical spine was cleared and there was no glenohumeral sulcus sign present. The Shift and Load Test [Sen 90%, Spec 85% 9 ) was negative and there was adequate thoracic spine mobility. In the supine position, the apprehension test was positive and the acromioclavicular joint was tender. Pectoralis minor was shortened and neural integrity and neurodynamics tests were negative. In the prone position, static scapular setting was adequate, although there was a loss of control with dynamic movements.
The patient agreed to commence a specific rehabilitation program for six weeks in an attempt to improve function and his pain score. The exercise regime consisted of static and dynamic scapular stabilisation in both the prone and sitting positions. Through range scapulohumeral kinematics were addressed with the aid of Theraband. Rotator cuff strength exercises were commenced with a bias on the supraspinatus and teres minor muscle groups, in conjunction with subscapularis training to assist in improving the glenohumeral mechanics. A pectoralis minor lengthening exercise was given and general advice regarding good posture was discussed. All the exercises were to be done in a pain free fashion. Real time ultrasound (RTUS) was used throughout the six-week rehabilitation program to ensure that the correct muscle activation pattern was occurring.
After the six-week progressive exercise program, the patient was reassessed functionally and clinical tests were repeated. The patient reported a 70% improvement in pain scores on the VAS and an increase functional ability. The patient was subsequently referred for Magnetic Resonance Imaging (MRI) which showed a 4 mm x 5 mm delamination split of the supraspinatus tendon and an undisplaced posterior labral avulsion extending craniocaudally for 3.2 cm superior to inferior quadrant. The long head of biceps tendon is enlocated within the interbercular groove and there was post traumatic degeneration of the right acromioclavicular joint.
The results were discussed with the patient with the assistance of the MRI imaging and a model of the shoulder joint. An orthopaedic consult was suggested, but the patient declined as he did not want to go down the surgical treatment pathway. The option of autologous PRP into the paralabral region and glenohumeral joint was discussed on the basis of autologous product with anti-inflammatory properties that may enable an analgesic effect. The patient was made aware that there had been no published evidence, no high level research into such procedure being performed in the shoulder, possible complications and no guaranteed outcomes. He requested the treatment and gave full informed consent. Under ultrasound guidance using a strict aseptic technique, 5cc of 0.5% bupivacaine was injected into the paraglenoid soft tissues, followed by 8cc of autologous PRP (BCT, REGEN Labs, Switzerland) into the glenohumeral synovial cavity near the posterior inferior quadrant of the torn glenoidlabrum with no pain. 2cc of PRP was injected under ultrasound guidance into the acromioclavicular joint. Post injection, the shoulder was placed in a sling for 10 days with elbow ranging allowed.
Two weeks post PRP injection the patient returned for physiotherapy review and reported an improvement in function and pain scores equating to an 85% improvement on the VAS. The patient could now engage in more functional overhead activities pain free and reported less apprehension. His initial exercise program was recommenced and progressed accordingly to incorporate outer range shoulder movements and to facilitate a return to weight lifting and Muay Thai. At the four-week post PRP review with the radiologist, the patient reported considerable improvement in pain and function of the shoulder and no further injections were needed.
At his 18 month follow up appointment with the physiotherapist, the patient described complete resolution of all symptoms, a return to Muay Thai, and engagement in pre-injury gym training. Clinical tests included the Obrien's, Crank, Biceps Load Test II, Empty Can and the Speeds Test, which were all negative. There were no further clinical symptoms to suggest labral lesion involvement, and repeat imaging was therefore not justified in the clinical setting.
Case II
In October 2011, an otherwise fit and healthy 25-year-old female receptionist was referred for radiological intervention to the author. She presented with a 7-year history of gradual onset of right shoulder pain after playing several seasons of softball. She described the symptoms as a deep ache in the joint, particularly made worse with overhead activities. She denied any specific injury to her shoulder, and believed several seasons as a right arm pitcher was the cause. She currently had stopped playing softball and avoided any provocative activities.
Prior to initial assessment with the authors, the patient reported she had received several corticosteroid injections over the 7-year history into her right subacromial bursa, none of which gave her complete relief of her symptoms. In 2009 she had a motor vehicle accident which resulted in a 7% loss of function to her cervical and lumbar spine. She reported spinal function had since improved greatly to date, though she still gets the occasional frontal headache. Six months prior to presentation, she was advised to focus on strengthening her upper limbs, for which she undertook an aggressive gym program for three months. Subsequently, her shoulder pain flared up significantly, resulting in lack of sleep and reduced function. She stopped all exercise after the flare up.
Her MRI showed a thickened coracoacromial ligament with established subacromial bursitis, a 2 mm x 3 mm partial tear on the mid supraspinatus tendon and an undisplaced Superior Labral Anterior to Posterior (SLAP) tear at the junction with the long head of biceps tendon without a measurable fragment.
At the first visit for radiological intervention there was marked localising tenderness to the insertion of the trapezius into the spine of the scapula, a positive O'Brien's Test and pain on provocation of the long head of biceps. The posterior shoulder pain was treated with ultrasound guided percutaneous tenotomy and injection of 5cc of unclotted autologous blood mixed with 3cc of 0.5% bupivacaine into the insertion of the trapezius at the medial margin spine of the scapula. At her 4-week review by the radiologist, pain from the above had remarkably improved.
However, she had persisting symptoms that was thought to be originating from the SLAP lesion. She was referred for physiotherapy review for assessment and correction of any abnormal biomechanics, shoulder kinetics and glenohumeral instability.
At her initial physiotherapy review, observation in standing revealed that there was a kyphotic cervical spine resting position with associated protracted scapulae. There was also posterior cuff wasting with compensatory upper trapezius bulk. Active abduction was limited to 100º by pain and external rotation at 90º could not be performed due to provocation. On sitting, the cervical quadrant test was negative and there was no tenderness on the acromioclavicular joint. There was no sulcus sign present and the Shift and Load Test was negative. The thoracic spine was hypomobile. In the supine position, the Shoulder Apprehension Test was positive and neural integrity and neurodynamics tests were negative. Prone scapular setting was poor with minimal ability to control upper limb movements with adequate scapular positioning.
Rehabilitation involved spinal posture correction exercises incorporating adequate resting scapulae positions and supraspinatus strengthening exercises with the RTUS. Motor control of subscapulariswas also addressed to ensure correct dynamic movements of the glenohumeral joint complex were achieved.
Six weeks after commencing rehabilitation, the patient reported a 40% improvement in symptoms but was still unable to complete tasks above shoulder height without any pain. The patient declined the offer of an orthopaedic consult.
At radiological review, her Oxford Shoulder Score was 26, indicating moderate affliction. She consented to a PRP injection with an explanation of the procedure and risks similar to case 1. Using an aseptic technique, 5cc of 1% lignocaine and 6cc of PRP mixture (BCT, REGEN Labs, Switzerland) was injected under direct ultrasound visualisation into the glenohumeral synovial cavity through the posterior glenohumeral recess. Immediately post injection there was complete resolution of shoulder symptoms, indicating a positive anaesthetic response, and confirming that the glenohumeral joint was the source of pain. The shoulder was placed in a sling for 10 days and an elbow ranging exercise was given.
Two weeks after the PRP injection the patient reported a 65% improvement on the VAS, and could now engage in some overhead activities. She continued with her specific rehabilitation with the assistance of the RTUS to ensure accuracy of muscle activation. Six weeks post PRP injection her Obrien's and Crank Test were negative, as was the Speeds Test. Visible muscle hypertrophy was evident through the posterior cuff, which was confirmed on RTUS, and overhead activities could be performed with minimal pain.
At her 13 month follow up, the patient reported that all her symptoms had resolved with adequate functional level to compete in high grade volleyball and to throw a medicine ball above shoulder height at boot camp. There were no further clinical symptoms to suggest labral lesion involvement, and repeat imaging was therefore not justified in the clinical setting.
Discussion
The glenoidlabrum is a triangular fibrocartilaginous structure that assists in deepening the labrum to provide some mechanical stability for the humeral head. This vulnerable structure can result in labral lesions occurring in both the general and sporting population. There has been extensive research suggesting a link between labral pathology and rotator cuff involvement. Up to 45% of patients with labral lesions were also found to have a b c Figure 2 (a) orange arrow in this T2 fat saturated coronal image shows undisplaced tear at the junction of the long head of biceps and superior labrum, this is also seen in (b) yellow arrow in coronal proton density image. Black arrow in (a) shows a thickened coracoacromial ligament and yellow arrow shows subjacent asymptomatic subacromialsubdeltoid bursitis, (c) orange arrow in this axial T2 fat saturation image shows the SLAP tear at the junction of the long head of biceps and superior labrum.
partial thickness tears of the supraspinatus 10 as found in both of the reported cases. Therefore, specific rehabilitation that targets rotator cuff deficits in association with glenohumeral positioning is an important part of the recovery process.
The authors recognise the mixed viewpoints in the literature regarding the exact aetiology and pathomechanics of glenoid labral lesions [11] [12] [13] . It is therefore paramount that a good subjective history is taken and clinical testing is directly correlated to the symptoms and the imaging findings. The authors also recognise the importance of performing all the clinical tests on the non-symptomatic side to ensure a sound baseline for comparison exists. Although the effectiveness has yet to be validated in shoulder rehabilitation, the use of a RTUS to ensure the correct muscle activation occurs is an extremely useful tool for both patient educational purposes and progression of exercises.
Repair of cartilage and tendon lesions is the holy grail of musculoskeletal medicine. The majority of musculoskeletal disorders are due to degenerative pathologies that result in multifactorial chronic pain. There is chronic imbalance between anabolism and catabolism at a cellular level with an unfavourable microenvironment that results in further destruction of normal structure. The reader is referred to the paper by Chikanza and Fernandes for more information 14 . Inherent catabolic properties and side effects of corticosteroids have resulted in the search for an alternative injectable product for pain relief in these patients. The ideal option would be a non-surgical minimally invasive technique that delivers a product with minimal or no side effects with the ability to restore a favourable microenvironment that allows regeneration of degenerative tissue.
PRP is an autologous agent with a very high concentration of naturally occurring growth factors. It has been in use for at least two decades in maxillofacial surgery and is rapidly gaining popularity in orthopaedic medicine. PRP carries very minimal risks and is distinctly different to cortisone in that it is not a catabolic, with no risk of destruction of normal tissue. PRP has anti-inflammatory properties that inhibit inflammatory processes in osteoarthritic chondrocytes 15 . Labral tissue is fibrocartilage and in an animal model meniscal tear, PRP enhanced repair of meniscal fibrocartilage 16 . PRP has also been shown to play a role in regeneration of degenerative rotator cuff tears by enhancing proliferation and matrix synthesis of tenocytes 17 . However, the use of PRP has had unfavourable review, as seen by recent studies in rotator cuff tears. Two randomized controlled trials, one with 79 patients and the other with 88 patients comparing PRP fibrin matrix (PRFM) versus control on rotator cuff tendon healing showed no demonstrable differences on tendon healing and clinical rating scales 18, 19 . Bergeson et al. also showed similar results with PRFM in at-risk rotator cuff tears 20 . This may reflect several factors, including differences in individual products of PRP preparation. These studies used a semisolid implant material that had to be delivered through the arthroscope cannula, which is quite different to injectable liquid PRP preparations. This implant was left at the bone tendon interface and may have resulted in a space occupying effect, in addition to an unfavourable biological milieu with increased inflammatory mediators. In a laboratory model, human PRP has been shown to stimulate migration and chondrogenic differentiation of human subchondral progenitor cells 21 . Glenohumeral intra-articular injection of PRP with the aim of stabilising fibrocartilage and hyaline cartilage lesions has evolved subsequent to safety and efficacy results of studies with good short-term results in osteoarthritis of the hip and knee joints 22, 23 . In the past few years there has been interest in mesenchymal pluripotent stem cells (MSC) in regeneration of cartilage and tendon disorders. Mokbel et al. showed in a dog study that intra-articular injection of MSC is a viable option for treating partial cartilage defects by proving that injected MSC demonstrated homing and incorporation of labelled MSCs in the neocartilage reparative tissue 24 . PRP has also been shown to enhance proliferation of MSCs and chondrogenic differentiation 25 .
In the authors' practices, patients are informed of the option of promoting proliferation of bone marrow stem cells by nutritional supplements through the consumption of blueberries, Vitamin D3 and green tea 26 as an alternative to harvest and injection of MSCs.
The authors have used PRP in conjunction with optimal biomechanics pre and post PRP injection to ensure the best chances of a favourable outcome. This paper adds to anecdotal evidence on the use of intra-articular PRP in fibrocartilage lesions with favourable clinically significant results. It does not offer a statistically significant result or evidence for routine practice.
Conclusion
In both case studies, the patients had complete resolution of symptoms, and were able to return to normal activities, including impact sports. This is the first published report on the use of ultrasound guided PRP in conjunction with physiotherapy to treat glenoid labral tears with a favourable outcome. This report offers evidence that PRP with appropriate rehabilitation is a viable, low risk alternative to corticosteroid injections or surgical procedures in glenoid labral tears. Further research is required with larger sample numbers and improved methodological parameters to further validate these findings.
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Author Response 20 Mar 2013 , Next Generation Physiotherapy, Greenwood, Australia Robert Vander Kraats : Referring for the MRI when the patient initially presented compared to at the 6 week mark Case I would have made no difference to the rehab outcome. As reported, the patient just with rehab alone reported a 70% reduction on the VAS and improved functionality at the 6 week mark. The other important aspect here is one should never simply diagnose a musculoskeletal complaint from imaging alone; rather a good physical assessment with sound clinical reasoning by an experienced clinician is essential. Refer to and .
compared physical examination to MRI in assessment of glenoid Liu . (1996) et al labral tears confirming that physical examination yielded a sensitivity of 90% and a specificity of 85%, compared to MRI of 59% and 85% respectively, when compared to arthroscopy. Throughout the intensive rehabilitation program, importance was placed on improving the scapulothoracic and scapulohumeral rhythm kinematics.
Along with addressing muscular imbalances in the form of length and strength differences comparing anterior to posterior cuff, importance was placed on functional exercises relevant to the patient. In the author's opinion, it is paramount to not get into the habit of prescribing exercises of no relevance to the patient's work or sport for example. Granted in the very early stage this may be acceptable, but certainly this should not be the focus. Doing a basic biceps curl in isolation, as suggested by the reviewer, without any scapulothoracic/ humeral activation or sport specific relevance is unlikely to add favourably to the clinical outcome.
: The patient certainly did not "suffer" due to a "wrong" rehabilitation program after the Case II subject was referred to the author. Despite the chronic nature of the complaint, after just six weeks of intensive rehab the patient reported a 40% improvement on the VAS. One needs to always consider the mechanics and movement patterns of the cervical spine in a patient with a past history of a significant whiplash injury, particularly when considering scapulohumeral/thoracic dysfunction in a symptomatic labral tear. As such, the cervical rehab focussed extensively on the deep cervical muscles as per comprehensive research. Jull 's (2008) et al.
Furthermore, with the assistance of a bio-feedback pressure sensor to maintain deep cervical muscle control, shoulder kinematics were added from inner range to outer range, progressed to sport specific positions as able. The other important factor to note is the impingement and bursitis were both not the primary source of symptoms. The subject had a normal acromion on Xray and the multiple cortisone injections failed to give relief. Both were simply secondary to altered kinematics between the cervical/thoracic/scapulohumeral mechanism, with an underlying
